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MEDICAMENT DISPENSING DEVICE WITH A DISPLAY INDICATIVE OF 
THE STATE OP AN INTERNAL MEDICAftO^ST RESERVOIR 

CROSS-REFERENCE TO RELATED APPLICATIONS 

lOOOlJ The present qiplicatioD claims priority to provision&l United States 
Patent AppUcstioo Serial No. 60/452.260, filed March 5, 2003, snd United Kingdom 
Patent i^lication Serial Number 0304905.3, filed March 4, 2003, and United 
Kiogdom Patent AppBcation Serial Number 0401649.9, filed January 26. 2004. 

FIELD OF THE DISCLOSURE 

10002] This disclosure relates to a medicament dispensing device, and more 
^ecifically, to a device suitable for Aspeasing discrete or metered unoimls, or meteted 
doses, of fluid inedicameiit fiom a reservoir, and havisg « diq>by Ibr radically 
user, the state of the medicament reservoir. 

BACKGROUND OF THE DISCLOSURE 

[0003] Metend dose mbalen are well known 10 niedictnefbr treatment, or 
alleviatioa of the effects of ieQ)iiatoryconq>lBmti. such as asthzDft. Breifli-KtuatBd . 
devicea are also known, and have been the snbject of many patents. 

(0004] Many inhalatioo-acniated diq>ensing devices are nude for use with a 
pressurized aerosol di^iensing container. The dispensing container includes a valve 
that is Qonnally capable of releasing a metered amount of the aoosol contents, when an 
internal spring operating the valve is compressed by a suffideot amomiL The 
dispensing device oAen comprises a chamber having a mouthpiece, air inlets, actuating 
means for causing the actuation of the valve in the dispensing container, a latching 
means for releasably retaining said metering valve in a charged position, and an 
inhalation responsive means for releasing d)e latch, such that a metered amount of 
aerosol conqxnmd is discharged into the region of the moutlqnece. The overall 
objective is to give co-ordination of discharge of medicament fiom the aerosol 
container with inhalation of the patioit. thus allowiqg a nuxiraum doie of medkanient 
to reach the broDcbial passages of the hmgs. 
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[0005] U.S. Patent No. 5,447, 150, which is assigned to the assignee of the 
present disclosure and incorporated by referaice herein, discloses a metered dose 
inhaler. Release of the medicament is actuated through inhalation by a patient fhiougb 
an inhal atv in-iifhiat ffi l device of the inhaler of the * 1 SO patenL 

[0006] Prior art inhalen typically include a housii^ into which dwaetoso 
medicameal canister is (emovably placed The canister inchides a nozzle at one end 
TiAudi is stqifMited by a structure providing an air fkm path leading to a 
patient-accessible moutfapiece. In many of the prior ait inhalers, the aerosol canister is 
icsnovabk fiom the inhaler bousing to pemut eileciive cleaning of the stnictore 
defining the airflow path. Li some inhafas,fl» housing is designed to accept a 
succession of user-introduced aerosol medicameni canisters, as wdl as to provide for 
canister removal for cleaning. 

[0007] In the use of these devices, it is desirable that the user Icnow whether 
the canister in, or about to be placed in. Qie user's inhaler has an anq)le supply of doses 
of medicament for the near term, as well as for the longer tena. With that information, 
a user would know vdieo to replace a ^ven medicament canister. 

10008] In tba prior ait. Oiere have been efforts to obtain and. mate available 
to a nser, infoimation indicative of the tnunbcr of doses diqwnsed fiom, remaining 
in, a medicameDt inhaler. By way of example, U.S. Patent No. 6,446,627, wfaidi is also 
assigned to the asagnee of dw present disclosure, sbowi a mechanical oonnter 
assembly (hat is disposed on die bousing of an inhaler, where the counter assembly 
i ndi c a t es (by wayofa visible-to-»'UScrcouiiter di^da^ a nmribereonqpo n ding to the 
mmibcr of doses disperaedfiom^ or ianainin& in a mediGaixKm canister. U^as 
actuation puisuant to which a dose is dispensed, the counter is drivcai to increment Qn 
the case ^itoeimmbcr of doses dispensed doses is iniBcated, or to decrement in the 

■jifTft thff nnmbff «f imaiimig M iiwHi'atwH) hy wy nf » mgrhitm'cal liHfcagf 
driven by a mo^ilg part in the inhaler (for example^ fflodon of the canister relative to 
the nozzle, in ihe case ofataeafli-actuated inhaler of die type described in coq|uoctTO 
widi FIGS. 3-6 of U.S. Patent No. 5.447.150). 

(0009) While such mechanical couat/actuatioo assemblies do indicate dose 
count actuation informatiaii to a user, snbseqnaitly developed prior art inhalai fT^ifft*^ 
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similiT informatioo ttuou^ electxomc snd/or dectngnedanical dou cottnler and 
bodicator assemblies. By way of exBinple, U^. Patent Nos. 5,622,163 ztnd S,544,647 
disclose closed cipsulcs, one ouninted on a sleeve of an inhalo' boosing and the other 
motmted on a base of an aensol medicament canister. In those patents, the entire dose 
counto/iQdicator assembly is a unitary stntctnre, di^osed in a closed capsule. 
Moreover, those disclosed assemblies include a liquid crystal display (LCD) wtich 
indicates a mnltidi^t number re p r es ai talive of doses dispensed or remaining in the 

(OOlO] Anotherprior ut inhaler with an dectrmic and/or deetramechuicil 
dose connier and indicator assenibly is disclosed in U^. Patcat No. 6,431.168- 

indicator asseoiblies, wittnnadosed oricaled cq^e, and having amnltidigit LCD 
for mdicatiiig to a user the number of doses dispensed from, or lemiimng m, an aerosol 
meditamcpt caoistCT. The electromechanical dose counter mdicator asaanbly is tSauA 
to the canister al the nozzle end of the canister. 

{001 1] In all cases of the above referenced patents, the indication provided 
to Oie user by the display, is in the fonn of a number (of doses dispensed, or doses 
remaining). In those disclosures, die counter and indicated number is incremented, or 
decremented, in response to delivery of a dose, or an "ectuation" of the inhaler, Thus, 
to the extent the display indicates "actuation' to the user, such indication must be 
detennined by the user's observation of a transition of the displayed count fiom one 
number to the oext Further, there is no informalioa displayed to the user which is 
directly indicative of the "state of canister", that is, whether it is "safe" to use (with an 
adequate number of remaining doses) in a 'Vaming" zone (with a small number of 
doses left), or in a "danger" zone (with no doses left). The user must draw his/her own 
conchisions as to the "state of the canister", by obscaving the nmnber (not always an 
easily performed task, particularly by a user with coinpromised vision or mental 
abilities) and then detenniniag whether the observett count is in the "safe', "warning" or 
"dango" zona. 

[0012] Moteover.insomeofthesepiiorirtpflieDlsBmdtaiyelectroiiie 
and/or dectramechanical dose counter and actuation indicator assembly is affixed 
directly to the canister, «4iich in the case of inbder systems for which it is intended 



nmlttple csnisten be seqaatxaDy used in B singte hflosingi is idativdy eostly, becanse 
each canister must have its own complete electronic md/or electromechanical dose 
counter and actuatioD iDdicator assembly. 

(00131 It is an object ofthe present disclosDre to provide a new and 
inqnoved medicameDt inhaler having a device wfaJcb provide an indication to a user of 
the ststa of a mtdi f^m Tii* rw iif tfr ^' ^ t ri iwd in the inhaler. 

[0014] It is a fiother object ofthe presenS disclosure to provide iavroved 
inhalers having camster*associaled infoimatian stoied on a camster for use in 
generating canister state infonnatioD for dispby to a user. 

[0015] Aootber object ofthe present disclosure is to provide inqnoved 
inhalers with removable medicament resenoiis or canisten, permitting cleaning v^iile 
providing, on user interrogation, information indicative ofthe state ofthe canister. 

[001 6| It is another object to provide inhalers which di^lay to a user, 
information indicative of the general state of a lepbceable medicament reservoir, or 
canister, contained within the inhaler. 

[0017) Anotherobject is to provide a medicament reservoir, or canister, 
bearing a user accestible mtenogation assembly to provide information indicative of 
the state of the canister. 

SUMMARY OF THE DISCLOSURE 

[0018] The present dtsclosore provides an inhaler haviqg a "stale of Ihe 
canisto" indicator for ft user. The inhaler may include an aensol medicament inhaler 
device ofthe type disclosed m FIGS. 3*5 of U.S. Patent No. 5.447,150, for example, or 
ahematively, other inhaler devices inchiding a medicament-containing rewrvoir 
(refcned to broadly heidn as a "canister^. 

[0019] Id one exoqtlary embodiment the present disclosure provides a 
mpdiPWtrpt asamhly wiehiding a hnnaing defining a cential vcoA regioB 

dLs|)05ed along a central nnil a medicament container hanriog an tntenoal 
medicament containmg reservoir, and extending akQg a container axis, and having at 
' one end tfiereo^ a dispensing port extending along Che contamer axis and coupled to the 
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reservoir. The inhaler also includes means for supporting the medicament container 
within dw central void region of die housing with the container axis substantially 
coaxial with the central axis of the housing, whereby a user-induced motioD in a 
ptedetennined amount ofthe container relative to the hf>^iinng in a first direction along 
the central axis causes medieaaaen t to be dispensed from the dis p ensing port 

[0020] The inhaler also inr h]«<*« ideutificatioD means attached to the 
container for presenting information indteative of an identity of the container, die 
identity being associated widi the honshig, and a detector attached to the housixtg and 

central vend rei^on of the housing. The detector also generates a VALID sigual when 
the detected presented information of the container cmreqwnds to die identity 
information assodated with tbehouang. and an INVALID signal odieiwise. A 

COntl'in<T ttalff indifrlltW ir tn ihe hflnrim and jnrinAns TnwM leKpntMivit to the 

VAUD sgnal for detecting die medicament di^ensing motions of the containo- 
idative to die housing, and for generatbg a usCT-rcadable sigoal indicative of die state 

ofthe container. 

[002 1 1 In soother exen^lary form, the inhaler of the disclosure displays, ie., 
indicates, color-coded information to a user. For example, an illuminated green li^t 
emitting diode (LED) is indicative of a canister being in a "safe" wtoc, where the user 
does not have to be concerned about the adequacy ofthe number of doses remaining in 
the canister, an illunmialed yellow LED is indicative of a "caution" to the user that 
there is a relatively small number of doses remaining in the canister and that 
replacement of the canister should be considered, and an ilhiminated red LED is 
indicative ofthe canista being depleted. In that exemphiry form, the green. ycDow and 
red LEiys mig^t be replaced widi mnhiple single color LED'a widi suitable green, 
yeDow and red filters. Hk device may also nse an LCD, instead of die LED. 

(0022] Widi dnsexemplaiyconfigmvtiox^dw user is provided widi an 
indication, not of dw nunfoer of doses di^ensed or laiuimng, but radier of dK 
infimp at jff n flw "««T really n««M*n, mnnei y, the ctata of Qie camstcT. "safe", 'cantion' or 
"warning (l&, no doses remaining). In die prior art, (he user had to actively dedace 
dns informatiaa, often a jhr a user widi compromised vistoo, or impaired 

dwnghtpneesses. Widi die present disclosare, die user only has to Tecoguize a green. 
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yeUow or red light (and does not have to discern a muHidigit number and logically ' 
determine whether it is indicative the canister being in a "safe", "caution" or "warning" 
state). 

{0023] The display ii cantrolled by • counter, ^cb is preferably mounted 
on the hoosng of the inhaler for counting the nuniber of doses that have beea taken b^ 
thepatieoL The coonter is req^onsivB to the change ofdie state ofaswitdi, which is 
respODUve to relative motion between the canister and the housing. 

(0024) In another exemplary form ofthe disclosure, the canister state 
indicator assembly is split into fiirKtional blocks, wherein a portion of that assembly is 
afSxed to die cam'ster (and moves with nspecX to the booang during diqiensing of a 
dose) and a portion is affixed to the housing. 

(0025] In one exemplary form ofthe disclosure, the canister state 
infoimatioa is indicated to die user for only a tdatively short time after a dose is 
diq>ensed in Older to conserve battoy energy. Altemativdy, die cam'sta- stale 
inforauttm is indicaled to Ihe user for (mly a relatively short time after die user 
pa- forms a certain action (other than effiictiiig a dose delivery) in orfer to consave 
battery energy. Such scdons may inchide "opening" ofa hinged nioudi piece cover of 
the inbaltf, or dqircssisg a hoosing-mounted "tnterrogalion" switch. 

[0026] In yet other forms ofthe disclosure, the canister may bear 
identification indicia, such as a her code, or fithcr mnrliine readable indicia, which may 
be used by the canister state indicator to monitor dose delivery and display it to die nser, 
and maintam electronic storage of diat informatioo «i die canister. 

[0027] bi an attemativefoiim, the dose ddivay informatioo is stored in a 
inemory chip, which is mounted on die housing; sad die couoter is provided with a 
iwt r r rnimf/oenf j im g pai n m**^ tft rt?n?gniTr *^"^**r atffm indifi* fff Ih* ''firfttrr 
Only when die mieropiooessor recoffuzes die identification indicia of die canister can 
die camstei be used widi die boosing. Odierwise, the counter will diow'^CROi^ or 
"empt/* infonnation on the dis^y. 

[0028] Additional aqieett and advantsgnofdie present disclosure wiU 
became leadify qipsKDl to dwse dilhal in diis art fiom die following deta^ 
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desdiption. wherein exenq)lny embodiments of (be present disclosure sre shown and 
described, dsiply by way of tUsstrBdao. As will be realized, the present disclosure is 
capable of other and diiferent embodiments aod its seversl details are aq>able of 
modifications in various <^vio05 respects, all without departiDg from the disclosure. 
Acconlingly, the di«wis9 and description Bi« to be r^anled as ilhistnuive m 
and not as restrictive. 

BRIEF DESCRIPTION OP THE DRAWINGS 

(0029] For a Mia najerganding of the nature and the objects of the present 
disclosure, refereoce should be made to the following detailed description end the 
accompanying drawingi in which like reference numerals refer to like elements and in 
wUdu 

[0030] FIG. I is I paxtiaHy tectitm view, and partially in block diagram 
fonn. of so cxea^lny Hnt KM**"'**'' of nwdiciment inhaler inchiding an exemplary 

fmfrffHimmt of ■ ninifftW Itm" in'*?^'"g «Mi»nihly neewwBng to Ilia preMirt <H«el«wme; 

[0031] FIGS. 2A-2C siww enlariged views of varions cmbodimeDti of 

diqititaginsfra- use witfi the inhaler FIG. 1; 

[0032] FIG. 3 shows an enlarged section view of the diaphragm in the 
inhaler of FIG. 1 , shown positioned in a pro-actuated state; 

[0033) FIG. 4 ibows an enlarged wction view oftbe diaphragm in the 
inhaler of FIG. 1, shown positioned in an actuated state; 

[0Cd4| FIG. S shows in block diagram form, the exemplazycanista' state 
ir^'"*'"a as9eQd>ly of the inhaler of FIG. t; 

[00351 FIGS. 6-8 show sectkuul views ofan exemplary embodiment of 
medicament inhaler inchiding various exenqilBiy embodinxnls of a canister slate 
indicating assembly according to the present disclosure; 

[003£| FIGS. 9 and 10 show sectional views of exanphxy electrical 
connections for the embodimsots of the canister state indifaiting asscmbUea of FIGS. 7 
and 8, lespcct&lly; 
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(0O37) FIGS. 1 1*15 show alternative embodimeots of canister state 
ffy^f ring »cMiii)^]ji»^ i^etmrtM m MMwhnca with the preaeirt ^tBelnwiig; 

[0038] FIG. 16 diows a Gn)s»«ectionaI view of other cxenqilafy 
eaabodimcnts of an inhaler and an canister state indicating assembly aecoiding to the 
jmsent disclosure; 

[0039] FIG. 1 7 shows «n exploded perspective view of Qxe inhaler and the 
canister stale indicating assembly of FIG. 16; 

[0040] FIG. 18 shows a partial cross^ectioaal ^ew of ^ iohalar of FIG. 
16 shown with another exemplary entbodiment of a sleeve member orastructed in 
aooordance wiOi the present disclosure and a pei^ie c tive view of the sleeve; 

[0041] FIG. 19 iUustiates an oiicntation mechimijim according to one 
exeo^lary embodiment of die present disdosore; 

[0042] FIGS. 20A and 20B iUustrate an exemplary embodiment of a switch 
assonbly for use as part of a canister state nidicating assembly of the present disclosure; 

[0043] FIG. 21 iUostntes another exemplary switch assembly accoid^g to 
the present disclosure; 

[0044] FIG. 22 ilhistntes a further exen^lary switch assembfy according to the 
present msclosore; 

[0045] FIG. 23 illustrates yet another exenq)lary switdi assembly according 
to (he present disclosure; 

[0046] FIG. 24A iUustiates an exemplsry embodiment of a display of the 
present disclosure for use as part of a canister state indicatmg assembly; and 

[0047] FIG. 24B iUustiates ano&er cxenq>Iary embodiment of a di^lay of 
the present disctosure fiv use as part of a canister state indicating assembly. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

(0048) An exemplary inhaler embodying the disclosure is shown in FIG. 1 . 
That iltustratod inhaler is a pneumatic fbrce balance brealh-activatsd inhaler of die 
a 
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general type shown in U.S. Patent Ko. 5,447,1 50. but finlber iachidea a canister 
in« iri ^t»ng assembly 700. Assembly 700 as indicated in genenl form in FIG. 1 ; detailed 
exeaqilary finms of assembly 700 are dwwn in FIGS. S-8 described bdow. 

[0049] In the arrangement shown in FIGS. 1-4, flie inhalation device 400 
consists of a inain body, n housiiig, 402 which exteaUng along an axis X-X sod is 
generaUy cylindricd in aoss section, with a niouflipiwe section 405 St one end and an 
end cap 407 housing air tnieU 420 at the oth« end. A known type of metered dose 
aetosol inedicament diqxnsing oontaiiier 25 of generally cjdizidzical diape extends 
along an axis Y-Y and is boused within Hie main body of the device. Theaerosol 
medicament di^Modng oontainflr has a stem 40 which contains an aencol dispensing 
valve (not shown). The stem 40 is s u p p ot t ed in a st c mbb ck 41 extending from tfie 
housing402. The bore IS is such that it fimns an air tight leal on the stem 40 of the 
aaosoldiqxnsing container 25. Asboohler45 linutsandlocatesAeposiliooofdie 
stem 40. which b turn bJcates the serosol dispensing container 25 in position in the 
}u<nnT,j^ AM. flK=h th^ tfrff fflnTainffT 25 ** mi^mntiMTy "Hi th* hmMmg Mi. A 
passage 50 extends fiom the bore 15, continningfi(andiedioolder45tointacoimect 
with a dispensing nozzle 55, 

[0050] The opposite end of the diq»ensingcotitainer 25 is contained within 
a sleeve 421 of similar cross section to the housing 402. The longjtndinal axis of both 
the sleeve 421 and housing 402 is geneiaUy coaxiaL The sleeve is in loose sliding 
contact with the inn" waU of the main body and may include several rebated grooves - 
430 in its waUs to allow free passage of air in the main body past the sleeveL The 
sleeve 421 may be held in place by connection widi a diaphragm 440 IkM in 
connection with the top of the housing 402, as will now be described. Thus, the sleeve 
421 e£bctively bangs fiom the top of the housing. 

[005J] One end of m ocemplaTy molded fkxible diiyhragro 440 (m shown 
m FIG. 2A) comprising a rigid diso-tike section 441. a flexble goieraDy cylindrical 
wall leciioo 445 and a stiffer connector scctio o 447, a fitted aiuuad a puiposc w na de 
groove 450 in the sleeve^ s.g:. by snqi-fitting. Afitrtfaermoldediip470onthe 
dia^na^n provides a snug fit fbr one ad ofaconpresaonqniiu 460. The 
con^ivssionqiriag is thns located and fice to act on ttM sleeve The other cod of tiie 
cooqinssion q&ing is kicsted fay an ammlar shoulder 481 m a predoittiiUBitty 
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c)4iiidrical flanged ii»crt 4S0 housed in &e top section of the housing 402. This insert 
iryliidtit a groove 490 into which the disC'like section 441 of the flexible diqihiagm 
440 is snap-fitted. 

{0052] Prefbnibly, the diaphragm 440 u a multimaterial diqphiagm (as 
shown in FIG. 2B and FIG. 2C, made by a nmltisliot molding (nooess wheran a first 
portion (such as the disk) is molded in a first sttp. and n second portion (ludiasthe 
flexms arid ling) is inolded in a secoiid 6tq>, and at the saiiie ttiiie borided to the first 
portioa The diaphragm may altonalively be molded in a single shot 

(0053) With the multimaterial diaphragm configuration shown in FIG. 2B, a 
relatively thick disk-portion "A* is molded fiom a rigid material (rchtivcly high 
stif&iess), which is particularly resistant to flcxural deformation when the closed region 
600 is at negative pressure, while the relatively thin flexure portion is molded fimn 
an optimally flexible (relatively low stiffocss) material, pennitting hi^ performance. 
The relatively thin flexure portion "B" is bonded to the disk-portion "A" along a 
conliimous surface snbstantially parallel to the central axis of the diaphragm. FIG. 2C 
shows anotber embodiment of the multimaterial dii^faragm, in which the disk-portion 
of the diaphragm 440 iiKhides two layers A' and B'. and one of the two layers A' and 
B' is made fitKn a rigid material and die other one is made of a rdatively flexible 
material 

[0054] The use of a rigid msterialfiv the disk portion of the (fiqihragm 
allows the section's tfaidmess to be reduced withoot c ompr on a ring stiffiiess of the disk 
portion, thus substantially reducing die molding cycle time required. One of skiU in the 
art wiU qipiedale diat dw use of equal seetiom in a component ftcUitates optimization 
and increases the efficiencyofdie molding process. In a exemplary fimn of die 
diaclosum, the diqAnngm is pndoced in a two-shot molding process with die didc 
being molded first, and then the flexure, so dm the inner portion of the flexure is 
a^aoem, and bonds to, die pcripberal portion ofdie central disk. AltanadvemediDds. 
such as compression molding of die flexure onto a rigid insert using vulcanizing 
materials, or casting of a silicone rubber onto a rigid insert may also be used. 

[0055] Thejotnt between dedi^hngni connector section 447 and inner 
sleeve groove 450 is arranged to be air li^ and die dii^ of dw top sur&ce of die 

to 
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■Iceve422toconfoimtoaietntenial8hapeoftfae diaphragn such thai in tfaa rest 
podtion of the iiflialer dw two sur&ca an m close proximity. 1^ 
between them voy onilL 

[HOSSl The c^indrind insert 480 if ictdnedmplaM 
fitted into the mibbo^yoftbedevke. Tlnifiinnti chamber 590 between the air inlet 
sloti 420 and the rigid pnt 441 oftbediaplmgin. The chamber ii provided widi one or 
mem air psfttwayi 580 such Uut air may pass fiam the air inki 
moadq>ieoe405. The rigid diso>li]ce section 441 ofthedi^dn^D also tnduda a small 
valve port 49S irtucfa is Dormally covered by a valve aeal (fli^) 540 housed in a vane 
S50 pivotaOy coowcted to die insert 480. 

(0057) The vane 550 in its rest position divides the chamber 590 between 
the air inlets 420 sod the air pathways 580 that link to the moutlqiiece such that it may 
move fimn its rest position by means of a pressure Amp between the air inlets and the 
moutlqiiece. On movemaU of the vane to the actuated position the valve seal (flap) 
540 is sufficiently moved to open the valve port 495. (The vane 550 may be biased 
closed by a li^ spring flexure, a wei^t or a magnet not shown.) 

(0058) As diown in HG. 1, the end oftbe bousing 402 having a invot 500 
has a recess adqrted to receive a cam 520 integral mth a dust cap 5 1 0 operating OQ ttie 
pivot The recess fiutherinchides a passage conrnimdcalingwidi a similar passage 
molded into the ndemal wall oftbe houung 402. A camfollowa' 530 extending fiom 
die tower edge ofdie inner sleeve 421 acts on (he cam such ttiat when die dust cqi is in 
dM dosed position the inner sleeve is forced by die camfbllower to its uppennost 
position. 

[0059] When the dust cxq) 510 is rotated to its open position, die cam profile 
is such that the camfoUower is free to move downwards by an ammmt sufScicot to 
allow actuation of the device. 

[0060] In its rest position the dust 0^510 is closed, die camfirikwcr 530 
restrains die inner sleeve 421 in its uppennost position such (hat fbe enclosed space 
ti^]ped between the di^hragm 440 and the top surface 422 of die inner deeve is at a 
minimum and die qging 460 is compressed. The vahre port 4SU is closed by dw valve 

II 



seal (flap) 540 and the sleeve 421 i8clearofthetopoftheaaosolcan25^cbisdius 

[0061] The dust cq) is opened Totaliitg the integral cam 520 allowiog the 
camfbltewerS30 to drop by amount DD. The inner sleeve is fiareed downwards coder 
die action ofdie spring 460. As the inner sleeve moves downwards die enclosed 
volume between the diiyhragm 440 and inner sleeve is increased by a linear equivaknl 
anwontiyt)', less than or equal to DD. Sioce die valve port 495 is closed dus creates a 
lowiiresnireviihmteornearvaammintheqMce600[FIG.3]. TbeefiiBctofdie 
pressure differcntiai between the enclosed v(^ume 600 and atmo^heric prassore is 
such that the irmer sleeve tends to resist die acticn of die qmng. As die inner sleeve 
moves downwards it contacts tbe seiosol can 25 and begins conqiressian of ^ 
vahre (not shown). 

(0062) Downward movement of the iimer sleeve will contimie until there is 
a balance of forces between the compressive force in the spring 460 and resisting forces 
aeatai by the pressure differentia! and conqnession of the aerosol valve. The 
geometry of the device is arranged such diat this balance occurs before die aeitiso} 
valve has been sufEdently amqaressed to actuate it 

(0063] A typical aerosol requires ftom dwnt 20 to 30 Newton's force to 
actuBle. The spring 460 shoiddaccordingty provide a greater f<xce^ preferably 10% to 
50% greater. 

[0064} It may also be possU>}e to arrange for the balance of forces to take 
place before the inner sleeve has contacted the aerosol can, such that the spring force is 
balanced by the resisting force produced oil the inner sleeve by virtue of the pressure 

[0065] On mhalation by die patient duDU^ die moudipiece 405, a small 
pressure differential is created across die vane 550 which is pivoted towards one end. 
The pressure difFetential causes the vane to move fiom die rest position to the acniated 
position as shown in FIG. 4. The vane and design of the air passageway 580 in the 
chamber 590 are SDch that in the actuated position air can flow fioely fitmi die air inlets 
420 to die patient 
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10066] The movement of the vane 550 causes the valve seal (flap) 540 to be 
moved out of a sealing position with the valve port 495. Opening die valve port allows 
air into die gap 600 between the diaphragm and inner sleeve such that die enclosed 
q>ace reaches atmospheric pressure. This causes an imbalance of forces acting on the 
sleeve 421 and container 25. The sleeve and container are thus forced downwards by 
the spring 460 resulting in the release of a measured dose of medicament Uirough the 
itis pffngtig nozzle 55 and into die mouthpiece at the same time as the patient breathes in. 
Thus die patient inhales air widi a metered dose of medicament 

[0067] Afterdie inhalation ofdie dose by the patient, die dust cqi 510 is 
letmned to its closed posidon. This rotates die cam 520 and causes die camfoUower 
530 to be fbrced Inwards. This b torn acts on die inner sleeve 421 moviiig it qnvards 
to c o mp r eM the spring 460 and close the g^ 600 between die disfdiragm and inoer 
sleevelapsDifoce422. This forces air out of die enclosed space 600 which escqies 
dinni^ die valve port 495 liflxng die valve seal (flap) 340. Since die vaWe seal (flap) 
is only ligbdy biased to its closed position it presents little resistance to air flow out of 
die enclosed space. The aerosol can is fiee to return to the rest position mder die 
action of its own aerosol valve sprtog. 

[00(8] Prior to use, a user loads the aerosol dispensmg canister 25 into the 
housing 402. The aerosol canister 25 may be loaded by providing a coarse dseaded 
screw in the boosing 402, for exan^lc about the tine I-L When part of the housing 
402 has been unscrewed, the aerosol canister 25 can be inserted. Hie housing 402 can 
then be replaced locating the iiuur sleeve over the top end of the canister 25 can, and 
die device 400 is ready for use. The device 400 could alternatively be mami&ctured as 

[0069] Tlie device may be provided wtdimems to provide a i^idated air 
flowtodtenserorinbala. TlmsasootcdBvioeve4^,afeed.maybeim>videdwlBcli 
sounds iriieo die inspired air flow is peatcr dian a preset levd, aif., above 30 to 50 
fisesperntinute. 11m snac device may be located ra die mottthpiece 95 or below die 
airinlet420. The sound prodDced warns die patient to bieadie at a lower rate. 

(00701 The devke may abo be provided with a means such diat it win not 
opnte below a certain predetermined air flow rate, eg:. 10 to 30 litres pernrinute. fai 
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one embodiment the vane S50 will be biased by a qning such that the predeteimined 
wimnniim air flow is Dccessary for it to move to its actuated position and enable the 
valve seal to open. 

(0071) llieniain body of a £qpensing device^ as described in die above 
embodiment of dds disclosnre is prefaably manaflKbued fiom a plastic such as 
polypropylene, acotal or molded polystyrene. It may however be manufactured from 
metal or o""*^*^ suitable materiaL 

(0072] In a exen^ilary form, the canister state indicator assembly 700 
inchides the elements sliown in FIG. 5. The camsta state indicator 700 is descnbcd 
below for use with an inhaler of the form shown in FIGS. 1 -4 described below, but as 
will be apparent to those of skill in the art, can be readily adapted to other inhaler forms. 

(0073] h FIG. 5, die exemplary canister state indicator 700 inchides die 
following serially connected blocks: switdi 702, coonter 704, first memory 706A. 
second memory 70^. decoder 708, driver 710, diqdi^ 712, and battery (power supply) 
714. b the iUusttated erabodiment elements 704. 706A. 706B, 708. 710 and 712 are 
aU connected to and powered by battery 714. As iUnstrated in HG. 5, battery 714 is a 
unitary dement, but in various fornu of the dixlosiir^ battery 714 niay comprise nwre 
dian one battery, each powering one or more distinct oies of elements 704. 70GA. 706B, 
708. 710 and 712. Prefenbly. elements 704, 706A. 706B, 708, 710 and 712 are in die 
form of one or mote qiplicstion ^edfic integrated dieuits (ASICs) aldioogh diose 
various circuit elements m^ have other conventional forms. Switch 702 is a device 
diat is responsive to fdative motion between die aerosol can (or canister) 25 and a 
nozzle ro stem 40, for gennating a short dtcuit between two electrodes, providing an 
"event" signal to counter 704. 

[0074] In a exemplary form of the disclosure, the "event" is the di^)ciisation 
of a dose. The switch 702 maybe activated by direct axial motion of canister 25. or 
maybe "side mounted* on the canister, so that as the canister moves axially, an element 
extending latexally fiom the interior of housing 402 causes activation of die switch 702. 

[0075] The coonter 704 is responsive to each event rignaU as it occars, to 
jncrnnenl (or decnment) the counter, resulting in a cmmt signal rqBCsentative of die 
count state of the coonter being stored in first memny 706A. As will be described 
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below, the counter sUte signal U stored also m an optional (as described below) second 
monoiy 706B. The decoder 708 is responsive to the stored counter signal (in mcznory 
706A or. optionally, 706B} to decode the count state signal to tbe form of decoder 
output sigoal representative of infonaation to be displayed to a user. In a csemplaiy 
form, decoder 708 processes the counter state signal (as men were required to do in 
Iheir minds with devices in the prior axt) to detennine whether the state ofthe counter is 
indicative of ibe canister being in a "safe", "caution", or ' warning" state. In other 
forms of the disclosure, differing numbers of canistei states, e.g., two or four, may be 
displayed. In the ilhistmted embodiment, the three states can be represented in a two 
bit biiuiy signal. The decoder ou^ signal is t^Hed to drive 710 winch converts tbe 
decoder output signal to tbe appropriate current and voltage levels to drive the diqilay 
714) which is responsive thereto, to illuminate a green* yellow, or red LED in 
accoidatKe with (he decoda- ou^ut signal. 

10076) The Bwitch/coantcrcomlnintion is operative in leqwiae to dose 
dispensations to inczemeot (or decrement) in re^xmse to each doM^ os actsatioiL 
However, in a aemplaiy finrn of ^disclosme, the driver is adapted to only iHmninate 
the dijq;>lay for • relatively short time («g., 10 seconds) after the occanence of a 
diflbem event, fbr eianqile; dosme of a fwildi (iiot shown) leqmi^ to a 
mcchamcal niotioa («Lg., opeoing of oova 510), or depiesrion of an "intenDgate^ 
switch (not shown). 

[0077] The various elements of canister state indicator 700 may be on 
difiaxot locations in different embodiments ofthe disclosure . In cases where elements 
of assembly 700 are affixed to caxdsteT 25, those elements are supported in a can sleeve 
body 720, (preferably, but not necessarily) a one-piece structure, which is affixed to the 
canister 25. To accommodate electrical coimectiona between elemeol of assembly 700 
on tbe canister 25 and on the bousing 402. spring-loaded electrodes 722, 724 are 
preferably used to extend from die inner wall of bousing 402, and contact elcctrrides 
732, 734 on the other surface of body 720. Preferably, the contacts on body 720 extend 
Mly about body 720 so dial it is not necessaiy that the canister have amy paiticiilar 
angular orientation. 

[0078] FK3S.64ilfaistiitedK»esucfacmbodimenta,butttiosearB 
exemplary oid]^ otha configuiations may be used in accordance widi tiie disclotuie. 
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elongated structure, pcraiitting easy assembly of electrical contacts between 
omnponents on body 720 and components of housing 402. 

[0083] In Ihe oonfigantioa of FIGS. 7 and 8. only asmgle batteqr ia osed. 
wtttcbiscaoister-mmmted. When dw canister is positioned in housing 402, ttiebattay 
is electrically coiq>led to iMovide power, in addiiko to inemoiy 706B, to the other 
GomponeDts of assemtbly 700. bi other finnis of Ibe disclosure^ battery 714 may inclode 
a first battery in body 720 and a second batteqr on housing 402. 

(0084) FIGS. 9-10 show detailed exemplary electrical contact 
configurations for the embodiments of FIGS. 7 and 8 teqwctivdy, difiering in that tbe 
elements 704. 706A, 708, 710, 712, and 724 are on the "momiqriccc" side of the 
housing402. Tbe body 720 in those figures includes a molded protrusion 728 which is 
disposed to interferingly engage an operative portion of switch 702 extending bum the 
inner surface of bousing 402, as the canister 25 moves axially during a dose dispensing 
or actuatiOD event. Such interfering engagement provides the signal to cause counter 
704 to increment (or decrement). For simplicity, only two conductive strips 732, 734 
are shown on body 720, and only a single connector 722 (for electrically coupling to a 
conductive strip on body 720, are shown in FIGS. 9 and 10. Any number of snch 
connectioas can be fanplemented. With the rdalivdy elongated body 720 of FIG. 1 0, 
there is anq)le space for many soch connections. 

[0085] WhDe die above embodimeDts all disclose LED'sfiir the diqilayi 
(with associated drivers), other embodiments of the disclosure may include in addi t i on , 
or alteniatively. multidigit displays (such as muhidigit liquid crystal displays (L£Ds) or 
LED's). which indicate signals representative ofthe number of doses dispensed (« 
remaining in) a canister. Moreover, yet other embodiments may indicate directly to a 
user, a visible signal (sudt as a flailing light) indicative of the ocemrence of an 

[00861 While the above described embodiments disclose nser-viewri>lB 
dtspUys that are reqMosive to an evem odwr lhaa dUspcaisiiig of a doa^ sodi as cqpcsi^ 
of a cover, odier embodimeots inay provide aniilar displays ia response to detection of 
a dose diqiensing event 
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10079] InFlG. 6, display 712 is diqwsed on housing 402 and the rcnudning 
elements of assembly 700 are affixed to die canister 25, near the nozzle rad of that 
canister. In this form, the opdonal second mosary 706B is not used. With this 
confignradon, the canister 25 includes, and icept with it at all times, information 
representative of an accurate number of doses in (dispersed fiom) the canister 25. 
However, the indicator ofthe decoded coum or signals, lb., the LED's, are diqrased on 
dieboosing. Tbisreducestheoostof inhaler systems «4>ere multiple canisters are used, 
since only a Etn^ display (f. at., one set of LED^ ) is used fm- multqile canistars. 

[0080J no. 7 diows an alteniative inhaler system which optimizes (he 
oompoocntrsaving advantage of (he stmctme of the inhaler system of FIG. 6. bFIG;?, 
die memory 706B and battery 714 are a£Bxed (via body 72(Q to canister 25 and the . 
remaining elements ofassembly 700 are affixed to bousing 402. ta diis configuradotv 
widi a canister in place within houring 402, the counter 704 is incremented (or 
decrenieQted) as m (he syston of FIG. 6, and the state of the cotmter is stored in 
memoiy706B on die canister 25. The battery 714 resides on die canister 25 and 
powBS die memory 706B to maintaiD diat signal, even if and when camster 25 is 
removed fimn homing 402. In this cnbodtmeot die counter 704 includes a processor 
724 to detect fepbocment ofthe canister (afiericmoval) into bousing 403. Pro cesso r 
724, tqxm sensing fo-tnscition of canistO' 25 into housing 402, loads counter 7(M widi 
tbe count signal stored in memory 706B. 

(0081} Thereafter, actuations ofthe inhaler (Le., di^ensing of doses) causes 
counter 704 to increment (or decrement) its stored value, which is in turn Uwisfcircd to 
monory 706B on canister 25, so that the value stored oo the canister accuralely 
represents die number of doses dispensed (or remaining in) canister 25. That number is 
decoded and processed iidD the coloi^coded "canister state" iiifinmation, is 
indicated to die user. 

[0082] nG. 8diowsanofberenibodimcntiowhichthebody720Binthe 
finm of a c^indrieal sleeve afBxed to d» canister 25. between the nozzle end and base 
of canister 25. In die ilhistnted form of FIG. 8, die disppsition of components is the 
same as fbr the embodiment of FIG. 7, but odier configurations, such as diat shown in 
no. 6 may be used. Hm sleeve Elinctiireofbody720provides a relatively large 
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10087) FIGS. 11-15 show alternative inhaler configuialions embodying 
variom forms of dw disclosure, hi FIGS. 11 and 12, die entire indicator assembly 700 
is di^scd on the housing 402. hino. 13,amemory796Aiscanister•^nonnlBd,b^tis• 
of a type that retains information after power is removed. 

[0088] bFIQ. 16, the inhaler inchides a can sleeve 802 attached to (be 
canister 25, and an indicator unit 604. vdiich includes die counter snd die display, 
afBxed to die housing 402. FIG. 17 shows an exploded view of die inhaki in FIG. 16. 
Aswilch 806, an identifieadon (^>) dap 808 (for exanqile aradio fiequeaey 
idendficatiottCRFlD) chip, or anodier form of readable devieeX and aG0&90nent- 
bearingprin^edciIcaitbo8ld(PCB)810aIealtBchedtodlecansIeeve8Q2. Ina 
oiemplaiy fbmi, dw indicator innt 804 iodndes a firom plasdc hoii^ 
plasde boQsnig 814, a baltciy 816^ a liquid crystal display (LCD) 82^ a componot- 
bearing printed ciicott board (PCB) 822, and contacu 826. The contacts 826 sre used 
to connect to die canista-moimited PCS 810 and ID chq;> 808 ^tea die canister 25 is in 
die housing 402. TTiebonsittg-mountedPCB 822 is configured widi a miuopiot ea ao j r , 
«iiidi reads die infbrinalion stored m die ID efaqi 808 dirou^ die contacts 826, and is 
rcsponave to diBt information, to recognize and accept die canister 25 to be used widi 
die boosing 402. Hie nuaeprocessorslso counts and saves die nutnbo of doses dial 
have been talcea in response to die "on* and "ofT actuations ofdie switch 806. bdns 
embodiment, dioeb no memory oo die can sleeve 802 (or canister). Odor 
^^nH{i w <q i tf may have memoiy on the sleeve (or canister). 

(0089] The LCD display 820 indicates die recogpitiou of die canister 25 by 
die housing 402 and Um stale of die canister 25 as a result ofdose delivery actions. The 
fiont housing 812 and the rear housing 814 are prefer^Iy welded togedicr by ulttasonie 
eswTgy. Tbe indicator unit 804 is preferably sns^fitted to die bousing 402. 

[0090] TbelDdiqiSOSiseonfigiaedwithaimtquBmadiine-ceaddileoode 
to identify die canister 25. In tbe exemplary fozmofdie disclosure, only when die 
indicator unit 804 on die houiqg reooffiizes die ID code of an assodated canister, can 
die housing be used widi dist canister, odxiirise, die coonier wiU Aow "en^ 
''tzrai^ infoxnution on die U3>. so diat die user can know diat he put die wroitg 
canister in die housing, ftily one canister matches with one hoosing. This ensures diat 
(be dose nunAcT saved in the tnemoiy in die micn^BDcessor oo the hooaaug bdicates 
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the exact number of doses tbat have been ttken &ani (or lemain in) the caiustff. The 
ID chip slso can be adapted for stonge of additional infofmitfion, e.g^ indiotive ofibe 
type of dw drag in the canister, the exptiy date, tihe nanber of doso; etc. 

(0091] Bodi the ileewe 802 and the indicator unit 804 bHveconlKtSi so that 
the indicator unit 804 can read the ID of the canista 25 ttmtt^ contacts on the ileeve 
802 and the indicator unit 804. The contacts 830 on fits akeve 802 and the contacts 
826 on the indicator unit 804 are ocnmected whai die canister 23 is loaded m ttie 
bousing 4<^u shown b FIG 18. Piefenbly, one set ofthe contacts 826 and coolacts 
830 attadied to the housiog or the sleeve; and the other set of the cantacti 826 and 
omtacts 830 are q»izig>loaded contacts. la &e iUustnted embodiment of FIG. 1 8, in 
Older to ensure thai eveiy lime die caiiister 25 is knded into the housiitg 402, ^ 
contacts 830 and 826 are connected, the canister 25 is provided wiOi aligntMnt libc 834 
and die bousing 402 defines aligmnent recesses to receive the ribs 834, as shown in FIG 
19. In an ahemative fixm. the contacts 830 are provided with cirndar steles on tbe 
outer sni&ce of the sleeve 802, as sbowo inFIGS. 14 sod IS. so fliat. even widiout an 
orientaticm mechanism, efiected by the aligoment ribs and recesses, the contacts 830 on 
the sleeve 802 can always be contact with the contacts 826 on the indicator unit 804. 

[0092] FIGS. 20-23 , show several switch mechflmsms. which can be used 
with the present disclosure. One of skill in the art should understand that the switch 
design is not limited to the embodiments described herein, and that odier switches in 
the art also can be used with the present disclosure. FIGS. 20A and 20B show one 
exemplary design of the switch assembly. The switch includes two contacts 850A and 
850B anachcd to the bottom of the sleeve 802, as shown in FIG. 20A, The contacts 
850A and SS06 are spaced eput torn each other. An electrically conductive bridge 
852, as shown in FIG. 20B, is mounted to the bousing at a position under the two 
contacts 850A and 850B. When the canister 25 with the sleeve 802 is pressed down, 
the two contacts 8S0A and 8S0B are electrically connected by the bridge 852. This 
closes the switch, which in turn causes the counter to count one more dose dispensed 
(or one less dose remaining). When the canister 25 is released, the contacts 850A and 
850B will be spaced apart from the bridge 852 end return to tbe open state. 

[0093) na 21 illustrates anolbereaceaqdaxy switch, 
860A mounted on the indicator unit 804, and contact 86QB mounted <m the sleeve 802. 
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{0097] FIG. 24A shows a three-segment di^lay system. The iltustraled 
format provides, for exany>le, as "all black" (or "filled") medicament icon (segment 2) 
and an outlined canister icon (segment 3) when segments 2 and 3 are *'on", indicative a 
safe state where the canister contains more than XI doses of medicament, wltere XI is 
a predetermined number. The display provides an outlined canister icon (segment 3) 
when only segment 3 is on, (that is, whea segment 3 is "on" and segment 2 is *'ofif '.) 
indicative a warning state \i^teie die canister Gontains less than XI doses of 

(0098] Fia24B shows an ahemative finr-seginentdi^lay system. Hie 
ilhistiated fonut providea, for example, an "all black" (or "fillef^ medicament icon 
(segmoils 2 and 3) and an outlined camsto'iccm (segment 4) when segments 2, 3 and 4 
are "on*, indicative a '^safe" state where die canister contains more than XI doses of 
medicament, wlioe XI is a first piedetomiDednDmiber. The di^lv^ provides a black 
outlined canister icon (spgmenl 4) widi black partial content (or '%alf-filled^ 
mei&anient ioon (segment 3) «iien segments 3 and 4 are "on", indicative a 'Vaution" 
state wAere die canister contains fewer dun XI doaea of medicament, but more dian X2 
doses of medicament, where X2 is a second predetennined manbff, whidi is smaller 
thanXl. The di^lay provides an outlined canister icon (segment 4) with no content 
(or "empty) medicament icon when only segment 4 is "on", indicative a 'Vaminsf 
stale where the canister contains fewer than X2 doses of medicament 

(0099] In odMT embodiments different multi-segment displays may be used 
to indtcate die canister slate widi more granularity. 

(001001 The housing ofthe dispenser requires washing to avoid clogging of 
the stem block. To remind the patient to wash tbe dispenser, the LCD fbrUierincliidea 
a wash indicator, indicated as segment 1 in FIGS. 24A and 24B, vinch will turn on 
after a predetennined namberofdoses have been taken. Odwrfbims of display icon 
<mS8imttions may be iised to indicate the state of ilie canister and to remind die patient 
to wash die dispenser can be used. 

(OOIOIJ In one embodimeni, die dispenser fordninctodes a mechanism 
(status button 900 in nG. 16) to activate die LCD to show die canister state 
infoimatiaa fiv a relatively short time after each dose is taken, b that fonn, the 
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b a released condition, the oontacts 860A and 860B are not b die same level and are 
not in contact with each other (not shown in the figures). Wboi the canister 25 is 
pressed down so as to adnunister a dose, the contact 860B on the sleeve 802 is in 
contact widi the contact 860A on tbe indicator unit 804, as shown in FIG. 21, and tbe 
switch is closed, which causes (he counter to increase (or decrease) one unit When the 
canister 25 is released, the switch tetums to the open state. 

[0094] FIG. 22 iUustnlea a fiirtherexcn^lary switch, which is a relative 
movement switch. As shown in FIG. 22, the iwitch includes an electiically conductive 
trade 870 monnted on the skeve 802. The electrically eooductive track 870 is 
characterized by a linear resistance. Two contacts 872 and 874, wfaidi are dectricaDy 
coiqtled to the iwUcator unit 804, are placed on die trade 870. As the canister 25 moves 
iq> and down, die lengdi of the electrically oondoctive tnck 870 between die two 
ctmtacts 872 and 874 varies^ and m reqimnae to die dtanga inkngdiof the track 
between the two oontacts 872 and 874, the resistance between the two contacts 872 and 
874 will also change. The in^atormut 804 fiBtherindudes a dreiiit to measure the 
dianga in resistance between die two contacts 872 and 874. If the change iniesistance 
equates to a predeterauned value, corresponding to die poim of travd ofthe cani^er at 
which dw canister diqxnses medicatimi, die counter in the indicator unit 804 will 
increment (or decrement) one unit, indicating that tbe patient has taken one dose. 

[0095] FIG. 23 shows a yet anodier exemplary switch, which is an inductive 
switch. The switch includes an inductive field generatOT 880, which is mounted on one 
of die indicator unit 804 and the can sleeve 802, and a detector 882, which is mounted 
on the other of the indicator unit 804 and die can sleeve 802 and is ad^tcd to interfere 
with tbe field generated by die genwstor 880. The inductive field is diaracterized by a 
range, as scheznadcally indicated by the circle in FIG. 23. As the canister 25 moves vp 
and down, tbe detector 882 moves into and out of the range of the inductive field. The 
change of die state of the detector 882 (m or out of die field) will mdicate a dose has 
been taken, and tbe indicator of the counter will increment (or decrement) one unit 

[0096] Inaie«xen9laiyfinm,aliqDid€iystaldispil^(LCD)ondie 
indictor unit shows the state ofthe canister, as shown in FIGS. 24A and 24B. LEDs 
could also be used to idenlify the state of die canister, such asttie red^yeUow-grecn 
co nfig uration described above. 
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dispenser further includes a status button, wbidi controls tbe LCD. In anotbo' 
embodiment, the patient can check the status of the canister any time by pressing the 
status button to switch on the LCD. In a exemplary form of the disclosure, aficr a short 
time, die LCD automatically turns off to conserve battery energy. 

[00102] The devices of the present disclosure are intended fiir use widi any 
mammal that may eaqperience die benefits of the disdosare. Foremost among sodi 
wi«tw|walji axe human^ altbov^ the disclocure is not intrad"^ to he so limited, and is 
qiplicabte to veterinary uses. Thus, in accordance widi die disctosur^*teanimal^ or 
"mammal in need" include humans as well as non-human mammals, particularly 
domesticated animals inchding. without limitation, cats, dogs, and horses. 

(001 03] The devices may be used for soy drug formulation which may be 
advantageously administered to the lung or nasal passages in an mammal, to cure or 
alleviate any illness or its symptoms. A wide variety of medicaments, bioactive active 
substances and pharmaceutical compositions may be included in the dosage forms of 
the present disclosure. Examples of useful drugs include ace-inhibitors, acne drugs, 
alkaloids, amino acid preparations, anabolic preparations, analgesics, anesthetics, 
antacids, antiangmal drags, anti-anxiety agents, anti-anbydunias, anti-asthmatics, 
antibiotics, anli-cbolesterolemics, anti-coagulants, anti-convulsants, anti-depressants, 
anti-diabetic agents, anti-diarriiea preparations, antidotes, anti-emetics, anti-histamines, 
anti'hypotensive drugs, anti -inflammatory agents, anti-lif)id agents, anti-manics, anti- 
nauseants, anti-nanseants, anti-neoplastics, anti-obesity drugs, anti-paikinsonism agents, 
anti-psychotics, asti-pyretics, anti-iheumatic agents, anti-spasmodics, anti-ttroke agents, 
anti-tbiombotic drugs, aati-thyriod preparations, anti-tumor drugs, anti-tussivea, anti'* 
ulcer agents, anti-uricemic drugs, anti-viral drugs, appetite stimulants or siqipiessants. 
biological response modifiers, blood modifiers, bone metabolism regulators, 
cardiovascular agents, central nervous system stimTilatrt, cerebral dilators, 
cholinesterase inhibitors, contracqitives, conmary dilators, cough siq>pressaiits, 
decongestants, dietary supplements, diuretics, DNA and genetic modifying drugs, 
dopamine recqitor agonists, endometriosis nunagement agaits, enzymes, erectile 
dysfunction thers^ea, erythropoietic drags, expectorants, fertility agents, 
gastroiotestittal agents, homeopathic remedies, hormones, hyper- and hypo-glycemie 
ageiits, hypercalconia and bypocalcenua management agents, hypnotics, 
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I, imzmmosiqspressives, ioQ exchaoge mam, laxatives, migraiiw 
pT^nntions, motion nckness tztatments, mucolytics, muscle relaxant^ Qeuramusailar 
drugs, obesity managcmeat agents, osteoporosis preparations, oxytodca, 
pansyropatholytics, paiasyaqiathomimctics, peripheral vasodilators, prostaglandics, 
psychothaq>eutic agents, psycho-tropics, stimulants, req;>irBtoiy agents, sedatives, 
smoldng ccssaiion aids, sympatholytics, systemic and ooo-systamc aoti-infective 
agents, terine relaxants, thyroid and anti-thyroid piepantions, tzaIlq[lalizc3^^ tremor 
preparations, urioary tract agents, vasoconstricton, vasodilaten, and combinations 
diereofl 

(00104) llndiselosiirBiiiaybeat^bodiediaodiffqNcifieibniiswhhoiit 
departing fitmttiespirft or essential diancttaisticsthrm Hieprescntembodimenti 
are dMRfbie to ba cODSdered in aU respects ilhislrBtive nid iwt 
the diarioTOrr brmg jratil"*!*^ *T tipffnOt-A claina taflier tfian by the fnregnmg 
description, iDd aU changes iiAuch eonw withm dM meaning and nnge of eqpnval^ 
of the chiois are tbeiefim attended to be embraced dKKm. 



What is claimed is: 



a bousing dcfifnivg a ccntnl vnd re jjon d up O Md along a central 



cootaining reservoir, and extending akmg a container axis, and having at one end 
thereof a dispensing port exteoduig akmg s^ container axis, said port bong coiq>Ied 



C. means for supporting said medicament container within said 
centra] void region with said container axis substantially coaxial with said central axis, 
wherd>y a user-induced motion in a piedetennmed amount of said containa relative to 
said housing in a first direction aloBg said cenini axis caiues medicamcist to be 
dispensed finm said dispensing poet; 

D. identification means attached to said container for presenting 
tnfbrmatian indicative of an identity of said container, said identity being assodated 



E a detector attached to said housing and adqrted to detect said 
presoded infoimation iKlien sud container is disposed in said caitial 
said bousing, and fbr genentiitg a VAUD ngiial «4ien said detected pKseated . 



an INVALID signal otherwise; and 

F. a container state indicator assembly attached to said housing and 
said container axtd including means for detecting said medicament dispensing motions 
of said container relative to said heu^nfc and for generating a sipial indicative of the 
state of said container. 

2. An assembly according to claim l,«dierein said container is 
chaivctBrizBd by one of at least two states. 
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3. An assembly according to claim 2, n^ierein a first state is indicative of 
said itservotr containing at least XI doses of medicament, where XI is a first 
prodetennined number and said Sist state being a SAFE state, and a second state 
indicative of said reservoir containing less than XI doses, said second stato being a 
WARNING itatB. 

4. An assembly accoidtitg to daim 3, wherein sudcoDtabET state indicator 
includes agmphic diqday device having an outer field having an imer void region and 
a medicameiit field iriOiin said void region of aaid outer field, wherein said outer fidd 
and said medicament field are on in sud first stato and only said outer field is on in said 
second state. 



5. 



An assembly according to claim 4, ^^leiein said outer field is container- 



6. An assembly aceoiding to claim 4, wfaeidnsud outer field has a 

7. An assembly according to claim 4. wtacRin said outer field has a 



8. An assanbty according to claim I, wbacio said container is 

characterized by one of at least three states. 

9. An assembly according to claim 8. wbertin a first stato is indicative of 
aaid reserroir containing at least XI doses of medicamcni, where XI is a first 
piedetennined number, said first state being a SAFE state, a second state is indicative 
of said reservoir containing fewer than XI doses of medicament and more than X2 
dosesofmedicamem, where X2 is a second predetermined number, and XI isgrcatar 
dian X2, said second state being a CAUTION state, aiad a diiid state indicative of said 
resmoir containing fewer than X2 doses, said third state being a WARNING state. 

10. An assembly according to claim 9, wherdn said GontaineT stato tndiealor 
inchidea a gi^c di^l^ device having an outa field having an iniier void region, and 
a fiial and second mcdiGament fields dispoaed widiin aaid vmd region of said oaler 
field, whociD said otiter fieM arid said fiist and second medicament fields arc on in said 



first stale, said outer field and said first medicament field only are on in said second 
state^ and only said outer field is on in said third stat& 

II. An asseinbly according to claim 10,v4ierein said outfffiddia 



12. An assembly according to claim 10, tklietein said outer field has a 
rectangular sh^ 

13. An assembly according to claim 10, wherein said outer field has a 



14. An assembly according to claim l.i)i4iaein aaid GontiinBr is an aerosol 



IS. An assembly acooriiitg to claim 14, vlierein said medicament is 
selected fiom a groiq> consisting of ace-inhibitors, acne dm^ aDodoids, amino acid 

lalgesics, anesthetics, *nt«etH«, imtingimil Hniga, 




net^tastiea, anii-obesi^ drugs, anti-padcinsooism agents, anti-psyd»tics, aatj*pytetica. 



tfayriod prriiMinitifiifft anti^Qmor drug^ anli-tiissives^ antMilcer agents, anliHinceaic 
drags, anti-viial drugs, qipetite stimnlaats or suppressants, biolQgM 
modifiers, btood owdifien, bone metabolism regulators, cardiovaacDlar agents, central 
nervous system stimulates, cerebral dilatois; chnlinfataase ubibtton, contraceptives, 
coronary dilatois, cuugli suppressants^ decoQgestanis^ dietary snpplcmeni^ diuiciics, 
DNA and genetic modifyittg dings, dopamine receptor agontsti, endometriosia 
inanagenicot agents, enzymes^ erectito dysfiinctton dtorainea, eiythnpotetie diu^ 
nts. feitiiiiy ageots, g s sti o iniesUn al ageats, h 



hyper- and hypo-glsmmie agents, hypercalcemia and hypocalcemia m a n a g a nc ot 

laxatives, migiaiiie prqparations; motton sidoiess ticatinaits. nmcolytics;, muscle 
relaxants, ueuiuiu pscul ar dnt^ obesity manageni 
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oxytocics, pamympaiholytics, puasympatfaomimetics, periphenl vasodikton, 
prostaglandms, psychothen^jeutic Bgaits, psycho-tropics, stinxulsnts, lespintory 
Bgeots, sedatives, fr^Hng cessstioo aids, synqiaibolytics, systemic cad noo-systenuc 
snti-infocdve agents, texine telsxants, thyroid and anti-tfayiDid prepantiaiUt 
tranquilizers, tronor prq>antiaiis, urinary tzact agcDls* vasocoostrictors, vasodilators, 
and oombmations thereof • 

16. An asaeiiiblyacconUng to claim 1, wherein said ideniiScatianinettia is 
as RFID device. 

1 7. An assembly according to claim I , herein said detector is coupled to 
said identification means by a spring-loaded contact assembly, said spring-loaded 
contact assembly including fixed contacts attached to one of said housing and said 
container, and including spring-loaded contacts attached to the other of said housing 
tmA ssid oaotatDcr. 

18. An assembly according to claim l,wheRan said container state indicator 
is coupled to said container by a ^ring-loaded contact assentbly, said spring-Ioaded 
contact assembly inchiding fixed contacts attadwd U) one of aaid housing and sud 
cont^nei, and tnetuding qiring-loaded contacts anached to die odier of said honaing 

and said container. 

19. An assembly according to claim 1, wherein said detector compnses a 
display for indicating said VALID or INVALID signal generated by said detector. 

20. An assembly according to claim 1. wherein said container state indicator 
OGmpiises adi^lay for h Ffffyfin g said signal genented by said container state indicator. 

21. An assembly acooi^ to claim 20, wherein said display is a liquid 
oystaldi^layCLCD). 

22. An assembly accoiding to claim 20. wherein said dtqrlaycoiiqirises a 
light emitting diode (LED) device. 

23. An assembly according to claim 20, wherein said display comprises a 
switch, which turns on said display in response to said oserMudnced motion of said 
iv^rrfainw p-l^ t ive to Mid hwtfiffg *h«M tama offeaid diylay after a relativdy short 
period of time. 



24. An assembly acooiding to claim 20, wberatn said display comprises a 
switch with a GontiDl button accessible finm the extanal of the asionbly. whoein said 
swit^ tmns on said displr/ iiiien a nser depnssea said Gcmliol button and tin tmn^ 
off said di^lay afia a rctitivety short period of time. 

25. An assembly according to claim 20, whoein said diqilay comprises a 

26. An assembly according to claim 1, wherein said assembly coaqmsea a 
sleeve attadied to said container, wheidn said identificaiion means is attached te said 
sleeve. 

27. An assembly according to claim 26, wherein said sleeve is located at 
said end having said dispensing port 

28. An assembly according to claim 26, whcrdn said sleeve is located at or 
near an intenncdi&te portion of said container. 

29. An assembly according to claim 26, wherein said sleeve comprises at 
least one longihidinal rib and sdd housing defines at least one groove for receiving said 
si least one longitudina] rib to maintain a desired alignmeot of said container in said 



30. An Bssemibly according to claim I, wherein sudo 
comprises a memory device for saving Ok state of said coatatner. 

31. An assembly according to claim 1, wherein said means for detecting said 
medicament diseasing motions of said container relative to said housing and for 
generating a signal mdicative of the state of said container comprises a switch assembly 
operatively connected to said container and said housing, and a counter for counting the 
numba of doses dispensed £rom said container, whcrdn said medicament dispensing 
motion activates said switch assembly, which in torn activates said counter to count one 
unit. 

32. An assembly according to claim 31, v^ierein said switch assembly 
comprises a substantially U-shaped electricalty conductive track attached to one of said 
container and said bousing, and two contacts attached to the other of said container and 
said bonsins and electiicaQy connected to said track; whereiB dispensing movanent of 
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said container relative to said housing causes the length of the track between said two 
contacts to change^ that m turn activates said counter to count one unit. 

33. An assembly according to claim 31, ^(^lerein said switch assembly 
conqnises an mductive field generator attached to one of said container and said 
bousing, and an inductive d^ector attached to the other of said container and said 
housing «dKrein said inductive detector senses die movement of said inductive 
generator rdative to said inductive detector, and m turn activates said counter to oooat 
oneuniL 
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